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Technological advances over the last decade in metrology, fabrication techniques and materials have 
made a signifi cant impact on spacebased 

astronomy and together with advances in adaptive optics offer the opportunity for even more radical 
changes in the future. The 

Hubble Space Telescope primary mirror is 2.4 meters in diameter and weighs on the order of 150 Kg/ma. 
The technology demonstration 

mirrors developed for the James Webb Telescope had an order of magnitude less in area density and 
developments in membrane optics 

offer the opportunity to achieve another order of magnitude decrease. Similar advances in mirrors for x- 
ray astronomy means that across 

the spectrum future space based telescopes will have greater and greater collecting areas with ever 
increasing resolution. 

Dr. James W. Bilbro is Assistant Director for Technology/Chief Technologist at the George C. Marshall 
Space Flight Center. He received 

his BSEE at Colorado State University (1969); MSE at University of Alabama in Huntsville (1977); and 
completed course work and residency 

requirements for PhD in Optical Sciences at the University of Arizona (1983). Dr. Bilbro has over thirty fi 
ve years of engineering 

and management experience in research and technology development primary in the areas of optics and 
coherent lidar. His specifi c 

areas of expertise include the development of technologies associated with optical fabrication and test 
(particularly for x-ray optics) and 

the development and application of Coherent Lidar systems. He has authored/coauthored over 70 
papers and is co-holder of a patent 

on the application of Doppler lidars to aircraft wake vortex tracking. He is a fellow and past president of 
the SPIE and a member of The 

International Society for Optical Engineering, Optical Society of America, and Huntsville Electro-Optical 
Society. 
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Telescopes Through Time 



Herschel’s 40ft 
Great Telescope 



Telescopes Through Time 



Einstein X-Ray Observatory 





Telescopes Through Time 



Chandra X-ray Observatory 






A Brief History of Time 
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Hubble Ultra Deep Field 
Advanced Camera for Surveys 
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Chandra Spacecraft With Cassiopeia A Background 





PKS 0637 






why it took 15 years to 
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Chandra X-Ray Observatory 










CRAB NEBULA 



Weisskopf et al. 2000; Hester et al. 2002 
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First Black Holes 
& Galaxies 
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“Pillars” and “Mountains” of Star Formation Spitzer Space Telescope • IRAQ 

Inset: Hubble Space Telescope 

NASA / JPL-Caltech / L Allen {Haruard-Smithsonian CfA) ssc2005-23b 





Scale JWST Mockup 



National Space Symposium, Colorado Springs, The Space Foundation 

















NASA) JWST vs. HST - orbit 




Space Interferometer Mission 



Constellation X-ray Mission 












